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. This indicated the involuntary nature of her disorder. The EEG, computed tomographic and magnetic resonance imaging scans of her head, and radiographs of her cervical spine, thoracic spine, and chest were all normal. An ECG provided evidence for noncardiac electrical activity occurring during inspiration, in discrete bursts at a rate of about 200/min (Fig 2, top) , and disappearing during expiration (Fig 2, bottom) . Presuming that this electromyographic activity may be emanating from the diaphragm, fluoroscopy of her diaphragm was performed that revealed rapid myoclonic contractions of the left hemidiaphragm, primarily on inspiration, and superimposed on normal diaphragmatic excursion.
To eliminate the possibility of a focal lesion that may explain our patient's diaphragmatic dysfunction (eg, tumor or enlarged lymph node pressing on the left phrenic nerve), a chest computed tomographic scan was added to the previous imaging studies of her head and neck, and was normal. We then considered all medications previously reported to be useful in treating diaphragmatic flutter. Many of these medications (listed above) had already been tried in our patient as therapy for other suspected conditions and were unsuccessful in improving her condition. At our institution prior to the diagnosis of diaphragmatic flutter and in an effort to treat Tourette's syndrome, valproic acid (Depakene), haloperidol (Haldol), pimozide, and clonidine patches were tried, but were also not helpful.
Having exhausted all previously reported pharmacologic therapies, we Perhaps the most unusual aspect of our patient's presentation was her "stridor" with each inspiration. To our knowledge, this is the first reported case of diaphragmatic flutter associated with stridor. We suspect that the audible sound in our patient was related to compensatory closure of the glottis in response to the rapid and forceful contractions of the diaphragm, as is seen in singultus or hiccups.6 Laryngoscopy findings and resolution of her stridor with left phrenic nerve anesthetic blockade and crush support this conclusion.
Possible etiologies of this disorder include abnormal excitation of the phrenic nerve caused by disturbances of the central nervous system, irritation of the nerve itself, or irritation of the diaphragm. The most common central nervous system disturbance is encephalitis. cause is not clear, hysteria or psychogenic causes have been implicated.8 However, many of the reported cases of diaphragmatic flutter were initially misdiagnosed as hysterical conversion disorders, perhaps because it is episodic, it resolves during sleep, and has a tendency to worsen with anxiety or exertion.
Multiple pharmacologic trials in our patient, including many medications anecdotally reported to be successful in treating diaphragmatic flutter, failed. Because the myoclonic activity of the diaphragm was unilateral, and because anesthetic blockade of the C4 root provided complete although temporary relief, we decided to crush the left phrenic nerve. This procedure, once used for the treatment of tuberculosis9 and occasionally used in the treatment of singultus,10 was chosen because return of diaphragmatic function due to regeneration of the phrenic nerve usually occurs within 6 months. CASE REPORT A 48-year-old man was transferred to our hospital in a stuporous state. The patient was found unconscious and pulseless (blood pressure 60/40 mm Hg) with a 22-gauge needle stuck in his scrotum and a syringe lying nearby. In the local hospital, he received intravenous saline solution and 60 U of insulin since his serum glucose level was 16 mmol/L. With this, although his blood pressure and serum glucose level (4.6 mmol/L) returned to normal, there was no improvement in his level of consciousness.
The patient had undergone a vasectomy 8 years earlier and a circumcision necessitated by phimosis 2 years before. At the time of circumcision, the surgeon observed a firm swelling in the upper scrotum; a biopsy specimen was taken that revealed lipogranulomata. This had upset the patient and he had signed himself out
